This paper attempts to highlight the quantitative and qualitative growth and development of the literature on electron probe microanalysis in terms of publication output as per Web of Science (1992-2013) database. A total of 6853 publications and 60,958 citations to these publications were received. The average number of publications published per year was 311.50. The highest number of publications (436) was published in 2013. The highest number of citations (4266) was received in 2004. The average citations per publication were 8.90 and the average impact factor per publication was 1.44.
INTRODUCTION
Electron probe microanalysis (EPMA) has developed over the past 20 years into a generally accepted analytical method. The basis of this powerful micro-analytical technique is simple: Electrons emitted from a hot filament are accelerated and focused onto a sample surface. Inelastic scattering in the target material leads to the ionization and to the emission of X-rays, characteristic of the elemental composition. The X-rays emerging from the sample are analyzed in appropriate spectrometers and the measured intensities are then related to the composition of the sample.
Today many problems in surface analysis can be solved, which were beyond our capabilities 20 years ago. Ideally materials research should be supported by the full range of these complementary techniques. Unfortunately, this is rarely the case, in view of the large capital investment required for the acquisition of the instrumentation.
Publication and citation counting techniques have been used in the assessment of scientific activity for at least 50 years. During the half-century of this activity, the main thrust of interest seems to flow along the two connected but parallel paths: The bibliometric path of publication and citation counts as tools for the librarian and an evaluative path using the same tools to illuminate the mosaic of scientific activity. [2] Research publications are clearly one of the quantitative measures for the basic research activity in a country. It must be added, however, that what excites the common man, as well as the scientific community, are the peaks of the scientific and technological achievement, not just the statistics on publications. There are also other kinds of research and technology development-mission oriented, industry-oriented, country-specific, etc., progress in these cannot be obviously measured by counting only the number of publications. [3] Many scientometric studies have appeared in the literature to focus on the performance of science in various domains. [4] [5] [6] [7] [8] [9] Statistical distribution patterns of published literature on instrumental analytical techniques (1981) (1982) (1983) (1984) has been carried out using Analytical Abstracts. [10] Scientometric studies are useful in ascertaining which methods have been most employed for various analytical determinations as well as predicting which methods will continue to be used in the immediate future and which appear to be losing favor with the analytical community. [11] 
Objectives
The main objective of the study is to present the growth of EPMA related literature published during 1992-2013 (22 years) as per the Web of Science (WoS) database and make the quantitative and qualitative assessment by the way of analyzing various features of research output which includes the growth of publications and citations, country-wise distribution of publications and citations, subject-wise distribution of publications and citations, highly productive institutions, and highly preferred journals.
MATERIALS AND METHODS
Data were collected from WoS for the period 1992-2013. By using suitable search strategy, records pertaining to "Electron Probe Micro Analysis" in the "Topic field" (electron probe microanalysis or electron probe microanalyzer or EPMA) were downloaded. A total of 6853 publications were retrieved and 60,958 citations to these publications were received. Further, all the bibliographic details were transferred to spreadsheet application. The data were analyzed as per objectives of the study. Journal Citation Report-2012 was used to collect the information related to journal impact factor (IF).
Degree of collaboration is the ratio of the number of collaborative research papers during a certain period of time. As per the formula given by Subramanyam, [12] for determining the degree of collaboration in a discipline, the value of collaboration will be between 0 and 1.
RESULTS AND DISCUSSION

Year-wise Distribution of Publications and Citations
A total of 6853 publications were retrieved and 60,958 citations to these publications were received. The average number of publications published per year was 311.50. The highest number of publications (436) was in 2013. The highest number of citations (4266) was received in 2004. The overall average citations per publication (ACP) were 8.90. There is a declining trend of citations in recent years mainly because the older publications tend to receive more citations than younger publications as they require more time to be noticed by the researchers and to find the context and relevance to the cite [13] and the average IF (AIF) per publication was 1.44. Figure 1 provides the year-wise growth of publications, citations, and average citations per publication on EPMA. It is observed from the Table 1 
Degree of Collaboration
The extent of collaboration can be measured with the help of multi-authored papers. To measure the collaborative research pattern, a simple indicator called degree of collaboration is used. The number of single authored and multi-authored publications is calculated and is applied to the formula: C = TMAP/TP. Hence, the degree of collaboration of publications on EPMA's authors is 0.95. This indicates that there was more number of collaborative publications (95.21%) than single authored publications (4.79%).
Country-wise Share
There were a total of 94 countries involved in research on EPMA. Japan topped the list with 1674 publications, 9. Figure 2 gives countries-wise share of publications on EPMA. Table 2 provides the publications and citations and their citation impact of different countries under two broad period blocks (≥50 publications).
During 1992-2002 it is observed that the world average growth of publications on EPMA was 36.51%, whereas the countries such as the Netherlands (56.18%), Japan (46.95%), England (45.16%), Germany (44.09%), Sweden (42.86%), Hungary (42.31%), Argentina (41.38%), Austria (40.35%), Belgium (39.88%), Russia (38.64%), USA (37.73%), and France (36.74%) had more than the world average.
During 2003-2013 it is observed that the world average growth of publications on EPMA was 63.41%, whereas the countries such as the South Korea (81.98%), Australia (79.88%), Peoples Republic of China (79.57%), India (78.1%), Canada (75.84%), Spain (71.76%), Czech Republic (71.7%), Poland (70.33%), Switzerland (70.13%), Brazil (69.64%), Taiwan (69.58%), Portugal (68.52%), and Italy (67.2%) had more than the world average. During this period, the countries appeared are altogether new which showed the interest in research in the field.
Top Countries in Different Subject Areas
Japan had the highest number of publications in six subject areas: Biological Sciences, Chemical Sciences, Table 3 provides the distribution of publications and citations of top five countries in various subject areas.
Subject-wise Distribution of Publications and Citations
All the publications were broadly classified into eight subject categories based on WoS subject categories. Table 5 provides the highly productive institutions on EPMA based on the number of publications. The list also provides the average number of publications, total number of citations, average citations per publication, TP=Total publications, TC=Total number of citations h-index, [14] and AIF per publication of 22 institutions with publications ≥50. 
Highly Productive Institutions
Citation Analysis of Electron Probe Microanalysis Articles
A total of 60,958 citations were received to 6853 publications which is an average of 8.90 citations per publications over a period of 22 years. Among the EPMA research publications, "The THEMIS Mission" was the most frequently cited publication, having 333 citations since it was first published in 2008. This publication was published in the Space Science Reviews, Vol. 141: p. 5-34 (with an IF of 5.52). It is observed that the highest share of publications (52.63%) was in citation range from 1 to 10 and received 23.76% share of citations. Table 6 provides the publications and citations as per citations range.
Journals Preferred for Publication by the Scientists
The distribution of EPMA related publications were spread over 892 journals across the world. The leading journals preferred by the scientists were: Journal of Alloys and Compounds with 212 publications which received TP=Total publications, TC=Total number of citations Table 7 ].
Quality of Research Output
Out of 6853 publications, 6111 publications were published in the journals and out of 6111 publications around 86.96% (5314) of the total publications were published in the journals with IFs ranging from 00.01 to 35.75 and received 89.65% (54,044) citations and 13.04% (797) publications published in the journals having without IF. 
